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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lateral electric field 
type active matrix liquid crystal display device which has large 
improvement effects of a color shift and contrast. 
SOLUTION: The active matrix liquid crystal display device is 
equipped with a lateral electric field type liquid crystal panel 10 
comprising an active element substrate 1, a counter substrate 
12, and a liquid crystal layer 13 held in a sandwiched state 
between the active element substrate and counter substrate, a 
1st polarizing plate 31 arranged on one side of the liquid crystal 
panel, and a 2nd polarizing plate 32 which is arranged on the 
other side of the liquid crystal panel; and three 1st to 3rd optical 
compensating plates 21 to 23 are arranged between the liquid 
crystal panel 10 and 1st polarizing plate 31 in order form the 
liquid crystal panel side and a 4th optical compensating plate 24 
is arranged between the liquid crystal panel 10 and 2nd 
polarizing plate 32. As the optical compensating plates 21 to 24, 
optical compensation plates which compensate the retardation 
of the liquid crystal layer and optical compensation plates which 
compensate the retardation of the polarizing plates are arranged 

to eliminate black flotation at whatever angle the active matrix type liquid crystal display device is 
observed and cause neither a contrast decrease nor a color shift during black display. 
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fci-5»**2^fE*<or^^>f ^ h y ^M*^ 
£ ^muc«*/^/HM*»fe)B*KI i jfcv^tl 3 <d 3 ftco 

3te*£»««S:EU mffB^^N°^^<bHfrl2^2(7)il^ 

4 <o3t*a«fi^B«r* n x <o*i6j#i#ne«SJi^Baro] 
#r6]£¥fft>L< f±ss«;iE«£n-c^5£. t**fcWh 

<&Eft#ft£sa:KE«£*u ffiria*2(Dffl3t«wi»»R 

[p)£fiEfc:E1»S*u «HBJB 3 o*^t«tt^JB*r* n 

x <D^m>mmm i <DiBfttE<o»iixtt;frifii t ^rt\-&m 
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( n x — n y ) d — — 100 n m — — 500 n nu ( n x — 
nz)/(nx-ny) =0.7-1.2 
its MIES 2 (O^SKffili y ^x->3 ^ (nx-n 
y) d=160 nm— 370 n rru (nx — nz) / (nx 
-ny) =0.4 -0.8 <DKm\zWtfe£tiX^ZZ.£ 

[»*3S9] sfrf5^io3t^««Stty^x-^3> 

(nx — ny) d = —380 n nu (nx — nz) / (n 
x-ny) =1.05-C«>t). WIBJB 2 0***Mt«f4 y ^ 
X — 3 > (nx~ ny) d =314 n rru (nx — n 
z) / (nx-ny) =0.538 "CfeSr iSr1Wti:t5 

n*« 7 K§s«<or ^ x y h y * ^$%Sf^f 0 
i o ] ntimm i y *^-> a 

V (nx — ny) d = — 350 n m x (nx — nz) / 
(nx-ny) =1.14T*^>«9. MIS^ 2 Ji 
y^x — ^>3> (nx — ny) d =274 n (nx — 
20 nz) X (nx-ny) =0.471 Xth^^t^Witir 

Ho 

[ it^js 1 1 ] mmm 3 g§ 4 (D^mm&nmm 

[»3ft* 1 2 ] mrism 3 Xtffg 4 ( n 

x — ny) d<0nmx (nx — nz) X (nx — n 
30 y) >8.0 r-fe5^^^4#mi:i-5ft^3Sl 1 KfEigW 

[11*513] HfrfSm 3W^4 03fc^ft«& f4 ( n 
x — ny) d = 0nm x (nx — nz) d<0nmt'$) 

y ^ ^mm&m^muo 

im*m 1 4 ] ffimm 3 4 ( n 

x — ny) d = 0 n m > (nx — nz) d<— 30nm"C 

40 1 5 ] mmrn 1 <DafctiL*:«[&m&'<*/i><D 

fttmmtez&L,, miE«fi^/ut#!ris*2<oH*ffi 

o W^fKfi^^/HW^ ^im^m 3 Rt^» 4 <D 2 ft^Tfe 
^ffi^ffi^SBL. MIEmiS:r/m2t7)^:^«fStgco^tL 
-Ptt<OffiSf*n xO^lfijdSlWiafRAS^EfpJ^lpJtWT 
t)t<(iiIl:iSl$^ flftfE»3at/IB4^*M« 

fi^>JB*r*n x^ifij^sfnefgss^B^rpj^TfTt 
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[n*® i 6 ] ffitzm i «)-iB3fe«^9ftiRtt^a(riBaEa 

£ i sicieSc^r^xH'^ h y * 

1 7 ] hues 1 W5fe^a««OJBSf* n x CO 
2 <03fe^««4R wffl»r* n x (DjjfatfffiKffi l 

■ Six. «rlSfB4^5t*««ffi<oJBlfr*n x^^i 
£*r«MS£-r6S»#*l 5X121 6 \ZfttfL<OT * r 4 7 

V (nx — ny) d=160 n m~370 n m x (nx — n 
z) X (n x-n y) =0.4-0.8 <0|BHlCRSS^ 
(MTBJB 3 <D***WKfttt y ^7*-^ a > (nx-ny) 

d =-100 n m 500 n rru (nx — nz) / (nx 

-ny) =0.7 -1.2 ^«H«:iH:ft£*LT^5£ & *J» 
t»i:-r^»*«l 7ic|E«^T^^^y^ h \)**W%L 

9] WEJBl©**«flBRtty^7 f -">3 

> (nx — ny) d =274 n rru (nx — nz) X (n 
x-ny) =0.471 "C*>9. flftEfR 3 <0***l«tttt y 
i/Bls (nx — ny) d =350 n m N (nx — n 
z) X (nx-ny) =1. 14T'£>£ C Srttflt fc-TSBI 

&m i 7 fcE«(D r * ^ ^ h y * xgm&mTfrm 

Bo 

V (nx — ny) d =314 n rru (nx — nz) / (n 
x-ny) =0.538 XfeD, WK* 3' 03t**l«»i y 
^ — > 3 ^ (nx — ny) d = —380 n rru (nx — 
nz) / (nx-ny) =1. 05T-*> -5 ^ t *9/mt1rZ 

imm 1 7 ictagwr * x -< ^ h y * xausM^s 

Bo 

2 i ] ffrisfg 2 ftr^K 4 <&3te^*»««ttiltrE 

mm* 

im&m 2 2 ] fftmm 2 m 4 oft^mmwH* ( n 

x — ny) d < 0 n nu (nx — nz) / (nx — n 
y) >8.0 T'ifc6Ci:S:»ait5»*S2 li:|E«0 

2 3 ] msm 2 4 ( n 

x — ny) d = 0 n nu (nx — nz) d<0nm~C£> 
5Ct^»i:tSS*S2 1 klEtt^T*^ ^ h 
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2 4 ] fflEIB 2 Rtffg 4 (DfttmOttiLt* ( n 
x — ny) d = 0 n nru (nx — nz) d < — 30 n m T* 

[8»*« 2 5 ] MESS 1 <afi36ffi*ffiEifc&'<*/U0> 

s ^ ^miciKAy^/Hn^&iHstfls i 2^2 

3fe*£*i»K«:eu H&ESBlRt/SB2<o^««ffi<o-t 
*L«CTL0Jn*r*n x^ifij^JMrEiKAJi^Bfil^lPlfcT 

^1 ^ V > L 4 O l ft^lcEt ©7 ^ f ^ / v h y 

ihmwi 2 6 1 mmm 1 <ofi*s^»flx«*ssjfE^ft 

£*4#1*±:-r5Sf*S2 5 KEHWT * x w 7*-^ h V * 
[St#« 2 7 ] MEI 1 (&5fc^*«;EOJl#r* n x (O 

^I^ASffiE^SSOfiErpJ^fRjtsMt^Ea*^ BffE^ 
*|p]i:SB:«cia«SttTi^^^«:«F«ti-6»*3a2 

So 

[»*«2 8] HffEmi ©36^M«ffi(i y ^-r-^a 
^ ( n x — n y ) d= — 150 n m-— 500 n m s (nx 
-n z) / (n x-n y) =0.7 -1.5 "Cr$> 9 s fffE^ 
2^«SSlt^r-v'3y (nx-ny) d =25 
0 nm~450nm, (nx — nz) / (nx — ny) = 
0.4 ~1.3 T-fc*^£*1#«fc-r*t**B2 7\Z.W&<0 

[i»*«2 9] sflrE^i o5fe^«««i*y >a 

V (nx-ny) d = —320 n rru (nx-nz) / 
(nx-ny) =1.00T*fc!9, WESB 2 O^Wflltffitt 

y ^ "Z 5 — 3 V (nx — ny) d =412 n m x (nx- 
nz) / (nx-ny) =0.774 tW^ir^a^t 

^Bo 

[H*«3oi mESBi<o3t**t«ffitty ^^-^a 

V (nx — ny) d= — 186 nnu (nx — nz) X 
40 (nx-ny) =1.14T*fc!9, «TE* 2 (03t^ffi«S« 

y^-r — v'aV (nx — ny) d =402 n m. (nx- 
nz) / (nx-ny) =0.537 "eMCitWK^t 
5lf*3S2 7i:Efor^f^^ h y ^^§H«»*^ 

3 1 ] wimm 2 <DlB*«S:«rEfKft^^/uo 

mmm+mfiLWicmw:^ wE«fi^/ut«irEK2o 
fi3fcte^ ©BBiw»»^*/HH^e>wft« i at^fB 202 

SfiEm 1 RXfim 2 o^^tiffiffi 
^-ttt^ftt^BJf^n x(D^ffij*sfl&E**S<oiBfpi*rpl 
50 t¥fTt>U< fiSlB(wES$tt-Ci>5wtSrW»^-r5 



-3- 



5 

1X113 2 ir|S«cor * r^vh^ 

Bo 

3 4 ] BffSESS 1 W5t^««45tt y * r-is 3 

V (nx — ny) d=— 320 nm x (nx — nz) / 
(nx-ny) = 1.00-C*>«K flfrlES 2 W5fe^4i««li 

y^X — v's^ (nx-ny) d =412 n m. (n x - 
n z) / (nx-ny) -0.774 T'feS^^^lStt 

OT3E»2<ofi*St(OPfl(cSg2CD56^«ffi«:BU, htT 
IBfg 1 RtfSB 2 ^3t^*flttSO-ttt-t*tb(7>JB5f*n x <D 

3 6 ] ffifSSB 1 <&iB5teffi<&8»4X«i^K«4 
«©ElRl*|fi)i:Sa:t-ElS*tt. itrfSS 2 cofi^S ojft 
iR«i^«riE«ftS^)EfpJ*|p)t WftcEBSnri^n 

3 7 ] i!frf5Sg 1 <05t^««ffiOB«r* n x co 

2 03fe^*«S^fflSf*n x^*rpJ* s «HB?KfiJiOE[pJ 
^tWftcEaStbX^S^irSrWa^-r-SW^a 
5X113 6 \z.m®L<DT? =r << 7-? h y * 

[11*53 8] WEJBKOjt^MtfltEny 

V (nx — ny) d — 250 n m— 450 nm > (nx — n 
z)/(nx-ny) =0.4-1.3 VfoV , ffffSSg 2 CO 
*^M«^(iy #7*- is a > (nx-ny) d =-150 

n m- 500 n itu (nx — nz) / (nx — ny) = 

0.7 -1.5 X-frZ^tZW&k-fZ>m#m3 7fc:Ett0> 

3 9 ] mrnm i (D^t^mmmn y 3 

> (nx — ny) d =412 n m N (nx — nz) / (n 
x - n y ) -0. 774 X*> *) , flWSSS 2 0***tflt«tt y 
^ 7^— 3 ^ (nx-ny) d =-320 n m x ( n x - 
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nz) / (nx-ny) =1 . 00"e£>3 ^ t Sr»»^-T 5 

Hi** 3 7 tctefwx f>f^hy^ 

[ 4 0 ] ffirlBgS 1 0>3fc^tfi flttSfl y ^x-v-3 
1/ (n x — ny) d =402 n rru (nx — nz) / (n 
x-ny) =0.537 Xtb*) . «rlS* 2 ^*^««tRtt y 
^7*— v'aV (nx — ny) d = — 186 n nru (nx — 
nz) / (nx-ny) =1. 14X^5 C t ZteWLk-TZ 

m*m 3 7 Kiefwr f^^hy^ *s«s*^3£ 

[00 0 1] 

[*w*>*i-6ft«a»] *»w«tfl«JW*s; (i p 

S) ^T^x^^-e h y *xStf&&^3g«t;iB8U 4# 

[0 0 0 2] 

h y ^ ^s*s^js«o»^s:^i- 0 ta 2 i ic^-r 

■ Sttfc^i <^ffl*tR3 l iSfi/<*/n o oMli: 

E«SttfcS2(D«*tR3 2 i:Srfllx.Tl/^o 

/H Ofi, SM»i»StR±^*aE» l l 1. x-^i»l 

1 2. Slllgh^^v^^ (TFT) 113. Iflil 

i 4. *ifi«ffii 1 5, &mmm@ki i 6«f*s**six 
30 tcmmm+mfiL 1 1 y?*?^ hy^^m^ 
s i 2 2«*s^$^*trfi]affii 2 

Ctt^fgtt^T-Stel 1 ^^Sffil 2 ^CO^tc^ 

^^c^T*»«f$tbTV^6fKSei 3 bfabttZo * 
t!22 (a), (b) tc-t^«*W*Wr®0fcE[fi] 
*f6j*^i- J: 5 S5 1 Oil^t5 3 1 <Z)KiRttco*fp]fl 
jSSSl 3^ErS)*lpJi:Sii:{^B«*tLT*3!3. $2(0 
^5fet5 3 2 <0»iRtt<0*r6jfl«SJi 1 3 ^iSffi]^f^ t ¥ 

fT(wEm£*tTl/>5o 

[0003] ^oi^^^iifK^r^T^f^ 

40 -r h y ^ xffl«*«^asjt-ett, i 3 i^m^^fn 

3*s«JfflSfttS:»oJ:5f-*6fc«>. »«>*|pJ*>p>«« 
-T5i:«7fetS3 1 ^{1^3 2 <0®lRtt*5^^(t±iE^ 

T^CeE^*r^^ft^t±Ofi5t®tOi-^J-J:!5a 



7 

(a) xhz>o mm\^£thZ£o{zm£>jjfafrb®.m 
[ooo4] mit>jjftfrbmm^tcWr'£\z^ -& 

\z\%2 (b) lc*5^Tlfc^1-5 J: ?\cft<DyG&frM< ft 

^132 3 (b) -CfcSo I^SIc^^ttS J:5J-«»ft<o 

5 0 ft*5. 1^2 3^#Htt«lcRWrSBB3 (a) , 

(b) lw^j£-r<5iaT-£>5o 
[0 0 0 5] 

*#ft*;h/C^5o «;ttf. «MJfl¥l 1-133408 

tatfcSd'^y h7^ hS:Qfe»-r-5r. tJcfi*tt?jtt 
T^ftl\, — *>BII2 001-24246 2^»f 

[0 0 0 6] *»W«>att«:, t*5fcfttff{CJt«LX^7 
[0 0 0 7] 

Wit, «ft^/u^ift*^«IJriaaSttfclB2^C3tlE 
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Kc^tt 6 V ^t-v/ 3 y^ttBt^^Bfii: , m 
l XttSS2 0)fi3teSfw*5Jt-6 y ?^- >b y^MRta 

»«Stt»*^*^i:JBl<olB*S4:<DPiB. ^fcttiSfi 
£ SB 2 (Ofi^fcK £ OHBO— * fcteM;*? icBB 
Stt6, Sfc. % 1 Rt^f 2 (Ofi*fi^»iftttttt^ 

[00 0 8] #36 91 <D SB 1 (O^ffiXfi. S 1 oflfcfcRS: 

fRft/-?^/Ko»rn)Sffiffiyt-ia« u sb i o 

«3l*fc©IB«-**^^/HB^6WfttB 1 fti^LSB3tf> 
3tt<D#^ttRS:EU «A^/u£SB2<zHB#;Ei: 

<omi;:»4<0#¥»tt**Eu SBift<^LSB3o*3t 
^iSjiTfft b< fiSfiKElSSfu i4 03tfiS^ 

*u !B2i03t^«tt©JB«*nx<D*|ni3&s»ftJi<0B 

tt, SB 4 aft^ffiKaJBff* n x o*|Sj*sjb 2 co«jte 
[0 0 0 9] 2 o^Sg-m. S l <^fi3teSSr 

tfc^3t^«««*iEU. **^*/wi:J|S2(D«*«t<D 
RI^«4^*/H«l^e>IIB»cJB 3 ^t^B 4 <o 2 
iSS^SSl, ^l^U ? m2(D^;^«ieffico- : e^n(7)® 
Jf * n x <0*fpjdS«fi«OEl6j*fp] <h Wf t U < 
i^SBa^tt. !S3atfJB4O**»«*«<0H*r*n x 

gag^tt> !B2 0ffl5tffiO!RiRtt* s fKAa^ErS)*fp]t 

xO*|pj*s?RSBoElp]*|S)^Siai-Easn, 

^IftirWTI-BBStt. JB3©***t«S^H*r*n x 
^^^ttfia^BlRj^^t^PfifJ-Ba^n. ^4(05fe 

[^t^fTJwBH^^So 

[ooio] *«wo$3«im u'loBjtst 
ffi3bffii: <nm\z-mMi'<*jimti*hmfrm \ Rttm 202 

50 «C05t^««ffi*EL. miRU ? S2^^ffif8S^^r 
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li. !B2<Dfi*ffi**K*^/^IBi&*^SSW»w|B^ 
tffg 2 ^*^«ffi^«t4x^^JBSf* n x o^ftaSfK 

x% $ i <Dmft&<vwwmm&m<omfoJjfa t w-niz. 
mmz&mzti'Zo *tc. ssi^3t^«ffi<a®SH**n 

[0012] #3§^<7)fg 4 common, m i 

*2 0(B5tetRi:^M^»2<05t^*t«tR«:iaU S5 1 K. 
tfg§ 2 ^3fe^M«ffi^-ttLW<75JB*T* n x <Djjfai>m 

E«S*U SB2(0<H5te«wKiR»* s «a«<^iafpJ*r^i: 
[0 0 13] *3BWcJ:*Ltf, «*B^*5Jt5y^7 f - 

t)S;e)ft<45 0 

[0 0 14] 

(JB l <o jtm*«^ l ) Hl^*»Wlc*3Jt5«Wt#* 

01 (a) tefffifi^MSIBltf) 
«»«iS*:*i-«*H, 01 (b) tt^Woiarfi]*^^ 

ttni, »ipjstti 2 mmm+m&i i ^»ipj« 
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a^WBlcfattTIBffWIcEfll SttfcJB 1 UB 3 fl> 
3te^tft««2 1-2 3**&***#*tflt«»2 O^El 
£*u S&«--to^«cttJ|!i©lB*«3 

l Hfflo^MHIwtt«B4^5fe^««ffi2 4^EB£*U $ 

e>ic-t^^.««cttS2<75«*ffi3 2dSB«s*trt>s. 
[0015] r £Xf%<Dmmzish<Ts 

si 2***WE-r5«<0*ipj**«, tgtt^T-a^i i# 

'fiRt i- -5 fifl «5 * IpJ * AO t » i" 5 o 

I o o i 6 ] 0 1 ( b ) * £ . ffiie?KM i 3 

^fSfiliWSffi 11, 12 KIJ{£5pfTl-gE[6] LTi3 9 . 
f&^JI 1 3 CO A n • dfi 310 n mT'feSo £Ac, Hufe^ 
Ml 3eoEf6j*rfiJSrPjffi±T*|p)-i: U ® 1 (DM^tWi 

tt^o IB2<^fli^&ffi3 2 0RlR«|^*r6l*i«M 1 3 
OgBft^ IflJ fc ¥ff dEB £ tb X ^ 6 o 
[0 0 17] «l©**««tR2 l^l^nx 

6 0 *2(05t^«fl(tffi2 2^a*T*n x<^*fpJJi«!M 
1 3cDgE^[6]^^iE^iBe$^Tl>5o *3 0>3fc^*t 
ffi^2 3<^BSr*n x*>#fttt!Bl <£>ffi5frR3 1 OKiR 

50 ft£ Wrt£E«£*LXl^5o 

[0018] r C X\ Btfl2^^;^ffi{8tg 21-24111 
#T^nx, ny, nz^f U g if^Wx 

^]^@W^^rn z ^t5 0 *^c, d|j:#*?ttlS2 1 

*ttflttR2 l^Wtti: UX. y *x-->3 V (n x-n 
y) d = — 380 n iik (nx — nz) / (nx — ny) 
= 1.05£U IB2 05t^JS««2 2<D^t ix y^ 
^ — -> 3 ^ (nx — ny) d = 314n rru ( n x — n 
^0 z) / (nx-ny) =0.538 t ^fc, 3 

#«{B^ 2 3 4b^ «fc 4 (7)*^ffi«1S 2 4 (i-^^ix y 
27 s — (nx — ny) d =— 6 n m. (nx — n 

z) X (nx-ny) =8.3 t L/c G 
[0019] 01 0«/££ftoffltfi*^3$« 1 fix «fi 

si 3iznft&?vtoztiT\>^^m&. lEffifrbmrn-t 

§tt^fitt3 1, 3 2, *flig2 1-2 
4, &Ml 3(D3fe^ (laiPj^fP], ®IR«|) ffiU 
< JiM^igLX^oO. ^2(7){13t®3 2lcj:5{i7fc 
lifiT?>|g»S:Stt5^i:*<JBl^iB3ttE3 iKmm - 

so u -esMe«3te<a«3teffij&sjB 1 3 1 <d«ir 
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[00 2 0] pfti$i<D£ 0 (Cd7feSfl(i^f4^^0^)gT- 

4 ^^ffi^S 2 4 {Z^nfthmm LT^6i 1 ^{1 
5fr&3 1^^2^l7tfi3 2 (T^^^^Mfrr 

[0021] mi *>*^*m*r 2 1 1*. gMg-rs 
isft^/n ofcmmmvtm^^^x. mh 3 

fan ±<nm%M*®Misfa\z- x b-r&izm i <om%M 3 
l^^tt^^fffc^^ji^tcMflt^-s^^^^,, m 

itwc* t*<D$Lmfabmmi,xi>ytmtifcfe< 

*u nmftn&ik^xoxh^^b?* h«ri^ 

\i\ ^/c> a»ft*2C{t;s^iBttia2 (b) 

LfciffifE#3fc^*l«« 2 1-24 ttWttftH«i-S r fc 

[00 2 2] 01 (Dffi&iz. X $ttAX*%KK0>=i >Vy 

* h <7>&^ft WttS: E L D I MttMtD E Z contrast T-$J 
^Lfci!£*^[g|3 (a) I^HJwjo^T, 

* htfcfi+*«^f>Hgl-800 , 400 , 200 , 100 , 50, 
20, 10, 5 xhz> 0 mKfctt'P'ij^jEffiSi!?. 1*3 
^^R^^^{R'j75^IHIt-m^20 o , 40° , 60° , 80° X 

(a) -C^£*b5J;9l-> 0 1 (OM^Mi^glt 

nm^^h-r^^ ^ m>ioo H±t/i5ri: 

^#^^«»ftWffi*l^««-JW^U^:t>wd5|g3 (b) 
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[0 0 2 3] C^T\ HilfE^J: 5l-5fe*ffi«fiS:4«CT* 

y *x—>a >^ffi®-r6<t ? \zmft<n y > 

(nx-ny) d, S:U t flIip:^f^OgB^^:^"r>'>7 7« 

— ^ (nx— nz) / (nx — ny) ^r^^L. (nx 

— ny) d=— 310 n m > (nx — nz) / (nx — n 

y) =1.0 ti,ti 0 z.<Dt$. m 2 2211 
r*^, m2<Dft*mmm2 2&» *y*—>3 ^ ( nx 

— ny) d=160 n m~370 n m x (nx — nz) X 
20 (nx-ny) =0. 4 - 0. 8c7)®H(^^i-5 ^ t X%\ 

[0 0 2 4] ^2^5fe^«4S2 2^^^- 

^S:B4t6ff4»tt4*t (nx-ny) d =270 n 
nu (n x-n z) / (n x-n y) =0. 6 (^Ix^L. 

SB 1 ^7fc^4SS*£ 2 l ^ Srffi^S ^-CHflto 

fK2 0 1li!i^7-'>3y (nx-ny) d =-100 
nm— — 500 n m N (nx — nz) / (nx — ny) = 

50 0.7—1.2 <D$miz&fe-r Z> z hXffitb&mx<nWci&=i 

[0025] (m i (ommmm<D 2) m2<Dmmmm<D 

2 (i, % l ^jttSlto l £ fs]#lc0 l ^ Lfc#im#^ 
Sri: 0. Sl^M«ffi2 l^#ttt Lt, y fv 2 '- 

> 3 (nx — ny) d = —350 n rru (nx — nz) 
X (nx-ny) =1.14<hb. % 2 <7>3t*««« 2 2 (7) 
«M4£ LT, y v^3 > (nx-ny) d =274 n 

40 nu (nx — nz)/(nx — ny) =0. 471 t L/c 0 

4 tey $=f— i/B 1/ (nx-ny) d=-6 nm. (n 
x — nz) / (nx — ny) =8.3 t LAc a 

[0026] ^(DXy^Lxmbfrfcm&m^mmv)^ 

50 /c 0 



-7- 



* 



13 

[0027] &>±<Dm i (oMfcmmz&^x i*^ a#f# 

iftlESB 3 CO^^MfSS 2 3 3oJ;TJ^4 <D^Mff9£ 2 4 
{2 ( n x — n y ) d<0niru ( n x — n z ) / (nx 
-ny) >8.0 T'$)5C^^ U\ £/cfi. IfflES* 
3 (7)7fe^M(i»tS 2 3ioi:^4C0^M(tS2 411 (n 
x — ny) d = 0 n iru (nx — ny) d<0nmt'fc 
Z>Zt*Wl£^\ £>6^f*. iftiEfg 3 Oft#«ft& 2 
3^<tt/^4(D7t;^M«e^2 4J2 (n x-n y) d = 0 
n rru (nx-ny) d < -30n mT£><5 Z t *S»* L 

[0 0 2 8] (!g 2 (OiafeJKffi) 

(!B 2 0>xttflgflB<a i ) » 2 <Dmmmm<D 1 <z>«ui3^ 
A^«j««:H7^-r 0 raa (a) i;t«Ji«t/&£ 

**i-«5t0* RIB (b) f±{Ift*ft. 

rneiBi 4 o A<z)^«^E«s^fc 

fBlO<i5fe4K3 1 ttft'**/Pi 0O««lt£Eia£;h, 
fc» 2 e03fe^«««« 40B^ ^2 05t^««ffi» 4 
0 B<DMJ^iB«Sn^«2 0iH3tffi3 2 fc^feWfil* 
*XX^<5 0 

[0 0 2 9] mjfsm l 0>3te**t«fi«¥ 4 0AliSf B /^ 

««cE«**tfclB2^**«*«4 2*>P>*ja**LT 
l/>£ 0 $2^ifB4 0BfiM/^/H 

IdgBg £ iftfcjg 4 4 4 * tbX t > 

[0 0 3 0] Si <0«3fcffi 3 1 OKlRtt^*fP)Ji*SaiB 

[oo3i] n<7)*fifiS4i^ttt, y* 

"ir — -> 3 is (nx — ny) d =274 n nu (nx — n 
z) X (nx-ny) =0.471 £ U l^nx^fS] 

*«fili 3^sarpj*rfi3^sa:^iESu^o l2(o*f 

*Mtfi4 2(?)»tttLt, y^r-v'ay (nx-n 
y) d=— 6 n rru (nx — nz) / (nx — ny) = 
8.3 t BSf^n xtDJjft&fRl <OlH3fe*R3 1 (ORiR 
tt*lpJ^¥fT^SB«L3t 0 m 3 0***|«BE 4 3 0>«tt 
^UT, y — ->a >- (nx-ny) d =-350n 
nu (nx — nz) / (nx — ny) =1. 14<h U N Jaj#r 
$nx^|fi)^f 0 ll 3 0iE[S]^^]<t^ffwg2gL 
fc, 4 ^3fc^««& 4 3<D&&t LX. y^^-v-a 
> (nx — ny) d=— 6 n (nx — nz) / (n 

x-ny) = 8. 3£U ®*T* n x <Djjfa&%i 2 (DU^t 

ms 2^)»iR«i*ip)i 5 Pfi : «wieaiL^: 0 

[0 0 3 2] ^^J:5»cUT»5>ttfc«fi^3SiBi A 
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h77, hH:Jifie*W^>SI^;T*iBI^Lfc3e*i:ra*T-*>o 

[0 0 3 3] (!g 2 <Dmi&J&1&<D 2) 12 <D%Wfc1&<T> 

2 (±. i2^iisii^ i £i*omtci3 7i£^Lfc«tm# 

70 0. Sl^f ffi«ffi4 ltf)£M££ IT, y^^ 

— >3> (nx — ny) d =314 n nu (nx — nz) 
/ (nx-ny) =0.538 i: U JS#T^ n x <Djjfi)&m 

^4 2c7)1#ji<h IT, y fr — is* > (nx-ny) d 
= —6 n rru (nx — nz) / (nx — ny) =8.3 b 
L> ffi#r*n x <£>2fft£:!f5 1 <£>{13fct£ 3 1 <0»iR*Ji;*ft 

t ^mtciaa ufc G ig 3 a>3te^*s«« 4 3 0>*h££ l 

X. Vfr — i/als (nx-ny) d = -380 n nu 
(nx-nz) / (nx-ny) = 1.05£U mtff^n 

20 xO*fpj*:*S«l 3^ffiffiJ*rp]i:¥tTJJ:iB«Ufco fR 
4(7)^iIte4 4^«frLT, H7-'> 3 y (n 
x — ny) d=— 6 n rru (nx — nz) / (nx — n 
y) =8.3 JBSf^n x^fpJ^:S5 2eD-(B5tffi3 2 

[0 0 3 4] roJ:5JcUT»e>tLyt*RS^3S«^=« 

>- ho^^tt^ay^u^^c^ m9 (a) 

w^B9 (b) x$>^ 0 a»*SrStftS-frfc 

[0 0 3 5] rr.X% ^ 2 <Dmi&J&m<0 1 . 2(C^oft6 
BtfT^mit^ IT, 1W1BJB2^36*1«««4 2fttfJB4 
<05fe^tt«ffi4 4li (n x-n y) d < 0 n nu (nx 
-nz) / (nx-ny) >8.0 T^^^WtU 
\,\ *fcfi. WIE 2 0***lflt« 4 2 S.t^S 4 
{^15 4 4tt (nx-ny) d = 0nm, (nx — nz) 
40 d<0nmTMrtWtU\ mflSS 2 

<7)^«fgffi 4 2 XtfSS 4 O^^ffifg^ 4 4 fi (nx- 
ny) d = 0nm x (nx — nz) d < — 30 n mTfc^ 

[0 0 3 6] HfrfSm 1 2 (D#HlfeJg|BT-tt, 4 ft 

fc«9, l«o»IB*«tt«rjc^f»li-SC^t>^JtB-C*> 

3*kt*s»*ui\ *^-e***Mt**2tt-eft»ft 

50 «»ft#tt&Hm-r6*#«:ttf+Lfc. *<0««r»3a 
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[0 0 3 7] (I3^W) 

(m 3 <7>nmnmv> i <v i) *¥£W<Dm3<Dni&Jtm<D 

1 (7) 1 (D&M>m^BW 1 BCO^^Ig 10(a), 

(b) iDm^mx^-r 0 z<Dmmjtm&. i^/^/n 

0 t. mgh'^'wmmi^mztbtcn i ^^t«fSte 

mattes i Tfev^/n o(Dmm^$m£tbfzw,2 

[0 0 3 8] sfFis^ffift^ 5 o nm&'<*^ 1 0 70 

[0 0 3 9] Si <7)fi*tR 3 1 <DWi&$&v>jjfanmghm 

1 3<ogBft;^ft£Stti;igEB£;ftT^£o £fc S2<D 

il*tg3 2 0Piili5ll6(7)^^fi^ji 1 3 60gEft2fft<t¥ 

[0 0 4 0] iftlBS 1 <7)ft^tft1£ 5 1 <D&&k IT, 
JJ^f-v'ay (nx-ny) d=-320 n nu (nx 
-nz) / (nx-ny) = 1.00£U J&$r^nx<Djj 

Jpj£rf£SBl 3<DmfaJjfab¥-??\z.mWlstc 0 ifrfES2 20 

(Dft^ffi&foS 2<W®ftb It, y *^—>3 >- (n x 
— ny) d =41 2 n rru (nx — nz) / (nx — n 
y) =0.774 b bx SW^nx^^Mll 3 COSE 

ft^ftctsti-gEgLfco 

[0041] z^m^^m^m^mm ib a, m& 

Zb-T'<X<Dffiytm3 1, 3 2, 3fe^*t«S5 1, 5 
2. Mil 3c05t«ldSWTfcU<tt^B:iCflr«L-C*3 

iC5o Sl&t/l2^fil«S5 1, 52*i-tbb 

1 *>#3Mfi«ffi 5 1 tt± t LTftfil 1 3 T^aHSrJa 
*2 936#M««5 2tt^t UTffl*ffi3 1, 3 

[0 0 4 2] ^<o<t5J-ur»?>ixfc*KSa^3Sjai B 40 
(c^t J: ^ l: dr^^g^ LT t> ^ > h 7 ^ M*2 

[0 0 4 3] (S3 1 CD 2 ) S3 (OHJfiJK 

s^i^2fi. m 3 <Dmw&m<n i <d i tmm^mi o 
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IT, y ^7*— -> s > (nx-ny) d=-186 n nu 
(nx — nz) / (nx — ny) =1. 14<b J§i#r^n 

x<o*|fi)SriSfiS l 3^iB[fi)*|n)^5FfT^e«ufco SB 
2tf>3ft^t*ttffi5 2£>«Ftt£ Lt, y * -r - ~> 3 > ( n 
x — ny) d =402 n m. (nx — nz) / (nx — n 
y) =0.537 t fflSr^n x <7>*|6)«r7ftfi« 1 3 

[0 0 4 4] 1^) J: ^l: Lt# WcMi/Tgi^^ 
> h7^ h<&«Sftfl#te*«I^Lfc£ mi 2 

(a) T*«*;lxSJ:5K* ^i?^I^J: ^-f^ v h7^h 

h7^ hftfit*3fe«o»^T-jBj^ufciB*^ra«r*feo 

return 2 (b) -c£>6 0 

[0 0 4 5] (S3 tDUffiJ^IS^ 1 CO 3 ) S3 <OMMT& 
m<Dl <D3n. %3<DmM 1 fo^<n l (O l , 2[C^L/cHt 

cOj#/&££ 9. Il^f«Sfi5 1^t4itT, y 
$=r— ->3^ (nx — ny) d = — 186 n rru (nx — 
nz) / (nx-ny) =1.3 b n x (D;£fp) 

1 3^garp}*fRj^WTt^iagLfc: 0 m2(D^ 
*§tftt£5 2<D&feb LT> y^^-v-H^ (nx-n 
y) d =402 nm> (nx — nz) X (nx — ny) = 
0.7 tU l{ff?n x<Djjfa*mM*mi 3<D&faJjfab 

[oo4 6] z<D£5\zLxnbtitc.i&£hm7Fmsv>=> 

/c, IE®T*C0=»^ h7^ htfc^^com^X^y^Lfc: 

x\t^2>zbi>mm$titz 0 

[0 0 4 7] (13 <DmMMWt<D 1 <D 4 ) S3 CD^IJS^ 

^c7)icr)4(i. %3<n%m^m<r>\<D\ t 2, 3^L 

t, y ^X — v-3 > (nx-ny) d =-186 n m, 
(nx-nz) X (nx-ny) =1.3 b L> ®W^n 
x^[6]Wsl 1 3(7>iaifi)*fpli:3pfT^|B«LrCo ^ 
2(^3fe*4i«4E5 2(D«Ftt^ IT, ^f-'>3> (n 
x — ny) d =402 n rru (nx — nz) / (nx — n 
y) =0. 54<hU, JS^f^n x^^SSll 3(OiS[6] 
SENSES Lfc c 

[0 0 4 8] c:^<t^^u-c#^ttfc«S^iSBco3 
>- h7^ h<n&&ftft&&mfe^tzbz.*>. 

h7^ h^5J£A±<t*-5c:^^|g^ttfc 0 4 
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[0 0 4 9] (5* 3 <K%W&^<D 2<D1) 13 <T>MW& 
ffitf>i£iB*^3Sfi 1C2(D1 0^13^0 13(a), 

(b) ic^i- 0 »3<onj£jgffi<o2ii % M3<Dnmmm 

fcEBStufclS l <0{B3fcK3 l b, m&'^/i- 1 0 (DM 

m\c&w sttfc*«i«tta» e o ^ . 3t^ffi«ffi» e o 
6 0 *^*««#6 ottfti/^i ow<Dmm\zmw 

[0 0 5 0] 1 Od^fe 3 1 <DV&\&$&(Djjfatemghm 

3 2 ^KiRM^^r^f^^ i 3 Goiaft^fr £ s 
[0051] »i©3tf«Brfi6i^tttut, y* 

■7 — v"3> ( n x — n y ) d — —320 n m > (nx — n 
z) / (nx-ny) = 1.00£ U i»nx^[p)l 
&m&m 1 3©Eft*|fit¥ffl:EiLfc, I2(D^ 
««S6 2(Oi|*ttt U-C. y^f-'>3y (nx-n 
y) d =412 nm > (nx — nz) / (nx — ny) = 
0.774 i:U mtfT^n x^WbII 3<OiEr&)*rp] 

[0 0 5 2] J: 5 I: ltS?)^fc«ft*/T8i l c 

O /"Co 

[0 0 5 3] (S3 (D^mmWi<0 2<D2) §5 3 <7)|£»2 

9. Sl^f«fiffi6 1<3D»«=£ LT. y*^ 
— > a > (nx — ny) d= — 186 n rru (nx — n 
z) / (nx-ny) = 1.14£U @^f^ n x (DjjfaZ 

M6 2^1H4i:LT, y ^7*— ->a ^ (n x-n y) 
d =402 n m> (nx — nz) / (nx — ny) =0.53 
7 b U JB$r*n x<7^fr£jfoflJIl 3 cogBrn|*r«l<t S 

[0054] ^ <7) j: ^ ^ ^xmhthtz^m^mm(D=i 

y h 7 ^ h ^fi»ft«FttS:»g Lfc t C 015 

(a) t^^^J:^^ W^ia^f^yh7^h 
h7^ HH:tt!**0il^»fi8T-jBiJ^Lfcjie*trafl5T-*>o 

fc 0 ^/c. mm^<n&&<n®.&fi¥f&*mm\zm7£i, 
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fzi><Dfcmi 5 (b) t-*>5, ummmt 

£^tz.m<D&m<D^\kfim7LhfrXte*) , ^7->7 h 
[0 0 5 5] UJL±tDJ:3tw, )tflt{S2ftr«t6 

(nx-ny) d. Rtf j^;£ft<7)gEftg£^^7 P< 
— ^Nz (= (nx-nz) / (nx — ny) ) 3:^^ 

fWlS^y 9?— is* > (nx-ny) d -250 n m 
—450 n rru (nx — nz) / (nx — ny) =0. 4 ~ 
1.3 OttHfcKJtU y-^f«M^f- 

>3>'(nx — ny) d = — 150 n m 500 n m N 

(nx-nz) / (nx-ny) =0.7-1.5 (O^M\Z. 

[0 0 5 6] (I4^HM1] 

3S«l D<7)«*HS:H l 8«^-r 0 4 <o%ffif&1fe<D 1 

fg 1 <P3fe*jH§flt« 7U, » l co^Mfgfe 7 l 
l-iEB£*t/cS l ?Xl3frE3 l ttA'MtA'l 0 <7)S 
«^E«Stty£:IB2^^*t««7 2 fc, !6 2tf>3te^*t 
»R7 2^K«(CiEBS^!B2 0ffl*«3 2 t^fe» 

[0 0 5 7] mi (Offiftm 3 1 0»iR(4^*fp)tt«SJl 

i 3oga^^^<^^ii:^gag$tLTi/^o H2co 

[0 0 5 8] ^1 Oft^flfcE 7 1 <D»&b LT, y ^ 
7^ — i^3> (nx — ny) d=412nm x (nx — n 
z) / (nx-ny) =0.774 b JBSf* n x (O^fp] 
Sr«SSl 3^gEfp]*lfi]tSii:JwiBBLfCo ^2(D*^ 
ISS7 2^^Lt, y *T—iS3 y (n x-n 
y) d = —320 n m N (nx — nz) / (nx — ny) 
= 1. OO^r L, JS*f^n x<^*|p)**aai 3(OBEIp)*|6) 

40 [0059] z<D£?\^^xmbtitcmM*m^mwi d 
h7^ h<offi»««H4S:ay^u^:t £^>, mi 9 

(CTrri-J: ^:^M/i^g^Ltt)^> h7^ b& 1 
0H±i:45s ^»blgl/ci^^y h7^ 

[0 0 6 0] (JB4 <DM1&Jimv> 2) S4 OHiHO 

2f*, m4<omi&j&Wi<o i t-^ufc4s«#*^T^7- 

50 i^fiiSfi7i^tix> y^x— >3> (n 
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x — ny) d =402 niru (nx~ nz) / (nx — n 
y) =0.537 t U JsS#p£n x <B*r6]«:ifcfiJS 1 3 

d:LT, r^f->3> (nx-ny) d — — 186 n 
m. (nx-nz) / (nx-ny) =1.Hi:U 

[0061] ^(DXoicLxnbtitci&ghm^mmn^ 
(a) -e*nS*L*J:5*^ s^iae)f^vh7^h 

fctw^2 0 (b) X£>£ 0 -C^f), »»#i*:»k 
[0 0 6 2] fc;fe\ JEJL±^*H«6?gffi^BiWeii*^M 

[0 0 6 3] 5te^«4K<0;**«i&»S 

■fine: «t t> . ^-^tttt^H^n^^s^BEfpj^iaj £ 

[0 0 6 4] 

r ^ r ^ h ^iMi^gn^ it ^ 

[mn »i on*jgi8^ i <0«***as«*r*5t«ii;: 

5 0 

[133] SKOllJfi^ffi^lt^tS^vh^^ h£fe 
[134] y ^x- Va — Ufca^h^* 

[135] y^r-'>3^7^-^Hfc3yh7^ 
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[13 6] Si OH»««S<D2(C*3Jt^=i V h7^ h<£>SI 

[13 7 ] 12 <nmifcMWi<D l co?ftSS^K«S:«S;W^ 

[i38] m 2 o>ni&wm<D i iz&tf & = is h 7 * h <d& 

70 [13 1 0 ] fg 3 1 ^«A*^«£«5fcW 

[13 1 1 ] I 3 (DUligiD 1 (C^SitS^^ h 7* h<D 

[(312] S 3 <D|liS^f§<D 1 Ciolt5^y h7^. bt 

[[313] »3<OHll£^ffi(D2<D«fi*^3j|«S:«S;W 
J^-TI3Xfe6o 

[[3i4] m s <nnfomm<D 2 % =i ^ v?* y<d 
20 [i3i s] m 3 commmm^ 2 5 ^ v h ^ * h<t 

[1316] y^r-^3y^7^-^^Lfc^y h7 

[1317] H7->3y^7^^Hfc3yh7 

[13 1 8 ] $4 (DMIfcMmn 1 <P«*S^3£«*:*5tlft 
{^^i-|3Xfc5o 

[131 9] «4<7>H*fl2fficoi lcjott6^>- h7^ h^O 
30 [132 0] m4<DmMteM<V2\ZlortZ>=i>' h7^h^ 

[132 1] &&(om&m*mmo>9M*&ittimBi 

X$>Z> 0 

[132 2] S§5fe^«S*^SS«*«*»tC^-rHT-*> 
[132 3] ffi*o*SS^3Sia^*5itS=» v h7^ht 

1 0 

40 1 1 mmm+mfc 
1 2 ttfamm 

1 3 j$dlJi 

21.41.51.61.71 mi *>3t^tltflt« 

22.42.52.62.72 g2 £>3fr¥*&flt« 

2 3, 4 3 S3 0*^iBfi 

2 4, 4 4 IB4^3t^»«ffi 

3 1 Si tfMB&ffi 
3 2 S2 
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